Background: Rehabilitation treatment noncompletion is considered a risk factor for long term relapse in alcohol-dependent individuals. The aim of this analysis of in-and outpatients in alcohol dependence rehabilitation in Germany is to identify social, mental, and somatic risk profiles for treatment noncompletion. Methods: A total of 92 individuals from an outpatient program and 303 individuals from two inpatient rehabilitation treatment units in three different locations in Germany were recruited and assessed with a structured interview and several measures of psychopathology (personality disorders, anxiety, depression, and impulsivity) at treatment admission, with termination at 12 months follow-up. Participants were subdivided into treatment completers and noncompleters for any reason. Results: A total of 10.2% of inpatients and 16.1% of outpatients did not complete treatment. Compared with treatment completers, noncompleters had a significantly lower rate of continuous abstinence at 1-year follow-up, more recent alcohol consumption before admission, and a higher rate of borderline personality disorders. Among inpatients, an elevated rate of lifetime mental disorders, depression, and suicide attempts was found among treatment noncompleters; among outpatients, treatment noncompleters were more often than completers to be married but live separated. Conclusion: Rates of treatment noncompletion in inpatient and outpatient rehabilitation programs correspond to results from previous research. Noncompletion is a significant correlate of relapse 1 year after treatment, and noncompleters show an elevated level of psychopathology. These findings may help rehabilitation treatment facilities to tailor specific therapies for these individuals to reduce risk for treatment noncompletion.
Introduction
In Germany, approximately 1.3 million persons are currently alcohol-dependent and some 2.7 million individuals have harmful drinking (according to International Classification of Diseases-10); the overall direct and indirect societal costs of alcohol use disorders were estimated to account for €24.4 billion in 2002. 1 In postacute treatment following in-or outpatient detoxification of alcohol-dependent individuals, rehabilitation treatment is one of the most common approaches in Germany and other European countries. Rehabilitation treatment of alcohol use disorders used to be conducted in an inpatient setting, usually with a structured daily schedule including single and group psychotherapies, sports, and visiting self-help groups. In the last decade, several health services have provided structured treatment programs for outpatient rehabilitation, for which efficacy and long term outcome has been empirically evaluated. 2 Inpatient rehabilitation usually lasts 8-16 weeks (average duration of treatment in 17 rehabilitation hospitals in Germany: 81.61 ± 32.74 days). 3 In comparison, outpatient treatment programs provide single and group therapies on several days per week for usually several months (average treatment duration in five German outpatient units 297.68 ± 190.51 days). 4 More detailed description of the treatment program and characteristics in Germany are reported in a number of previous manuscripts. [4] [5] [6] This previous research also points out that patients in outpatient treatment are usually socially better integrated, have a later onset and shorter duration of alcohol dependence and less comorbidity with mental or somatic diseases. 5 However, the majority of rehabilitation treatment in Germany is conducted in inpatient facilities. For instance, in 2008, rehabilitation of alcohol-and substance use disorders was conducted in 55,963 individuals, of which 45,191 participants were treated in inpatient programs and 10,772 participants in outpatient programs. 7 Several studies reported rates of continuous abstinence for inpatient treatment programs in Germany between 2003 and 2007 which range between 34 .5% and 60.8% after 1 year follow-up. 4 In comparison, fewer investigations are published on the efficacy of outpatient rehabilitation programs. Continuous abstinence rates in this latter setting range between 20% and 78%. [8] [9] [10] The most important outcome criteria of abstinence and relapse are influenced by many characteristics and result most likely from a combination of various factors. 11 These include individual characteristics such as comorbidity with mental disorders, alcohol, drug and environmental reinforcers, and problems coping with social factors such as unemployment. 12 Another potential risk factor for negative outcome is premature therapy discharge or treatment noncompletion. Treatment noncompletion is defined as either the patient's intention to leave treatment before time or the subject is discharged due to misconduct or offense against setting rules.
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Previous research indicated that treatment noncompletion is strongly associated with long term drinking outcomes, with unplanned discharges being more likely to result in relapse to previous patterns of alcohol misuse and less likely to maintain improvement than those who complete treatment. 14, 15 Though many factors influence continuation in treatment, these previous studies indicate that recording treatment completion is a useful predictor for progress beyond treatment. Rates of treatment noncompletion in alcohol treatment services vary remarkably in available data, from more than 50% in Scotland to approximately 10% to 20% over several years in inpatient rehabilitation programs in Germany, and are in general lower in alcohol-dependent individuals compared to participants with a substance use disorder. 4, [16] [17] [18] [19] [20] Thus, it is of relevance for therapists to identify potential risk factors across treatment settings (eg, in-versus outpatient) for treatment discontinuation. However, few studies have investigated the characteristics of participants which lead to premature therapy discontinuation. A previous study on treatment noncompletion in alcohol detoxification identified affective symptoms, low motivation and insight, and cognitive impairment as potential risk factors. 18 Patients in acute detoxif ication treatment may have different characteristics from participants undergoing in-and outpatient rehabilitation programs since these individuals are in withdrawal and may have a different motivation to change their behavior for treatment than participants in longterm treatment. Furthermore, alcohol-dependent individuals have to complete detoxification before being admitted to rehabilitation programs in both in-and outpatient facilities. 5 While inpatients are usually significantly more severely affected by the psychosocial and somatic consequences of an alcohol use disorder, it may be of interest for therapists to identify the different risk factors for treatment discontinuation across groups. 5 The aim of this study was to identify such potential risk factors for treatment noncompletion among inpatient and outpatient alcohol-dependent participants in rehabilitation programs from three institutions. The assessment of participants included several dimensions of characteristics: sociodemographic, somatic, mental, personality, and alcohol use. We expected higher rates and intensity of psychosocial problems (living alone, unemployment) and comorbidity with mental disorders to be significantly associated with a higher rate of treatment discontinuation in both inpatient and outpatient participants.
Methods

Participants and designs
From January to December 2003, a total of 92 alcoholdependent patients (60 males, 32 females) were consecutively recruited at the start of the outpatient rehabilitation program. Outpatients fulfilled the International Classification of Diseases-10 criteria for alcohol dependence. A further inclusion criterion was a stable residential situation. The outpatient treatment program and characteristics were detailed in previous publications.
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In brief, the study was conducted at the Client-oriented Problem Advice Centre Dachau, near Munich, Germany. This center offers a highly structured, intensive, twophase treatment model. Treatment started with a 3-month motivational phase immediately after detoxif ication. This phase included a detailed medical/neurological and psychodiagnostic examination. Patients were seen on several days per week. They attended a weekly group therapy session and four individual psychotherapy/medical sessions. The motivational phase was followed by an 8-month rehabilitation program, which is the focus of this research. The therapy concept was integrative and eclectic, and included psychoanalytical as well as behavioral approaches and methods (three weekly sessions). It was an intensive abstinence-oriented program that was described in detail in a previous publication. were enrolled into the study. Exclusion criteria for all inpatients and outpatients were dependence on benzodiazepines and/or illicit drugs, severe physical illness, severe mental disorders, and mental disorders requiring inpatient psychiatric treatment (acute suicidality, psychosis).
Persons were referred from general physicians or resident psychiatrists to in-and outpatient rehabilitation if they were approved by the health care provider or the local pension fund. These organizations are in charge of financing the alcohol and substance use disorders rehabilitation in Germany. Inpatients were mainly referred from inpatient detoxification units in general or psychiatric hospitals. All patients were informed before referral that the treatment settings were oriented to longterm abstinence.
Assessments
For in-and outpatients, assessments were conducted on admission (T0), discharge (T1), and 12 months after treatment discharge (T2), using a face-to-face structured interview according to the German Society for Addiction Research and Therapy. 22 This interview gathered information on current legal and socioeconomic situations, lifetime mental and somatic health, as well as characteristics of substance use disorders. At discharge, the length of time spent in the program, mode of discharge from the program (eg, successfully completed the program, left prematurely by choice, etc) and other incidents, like relapses during treatment, were recorded. The interviewers were trained psychologists, physicians, or medical students who were not involved in the treatment of interviewed participants. For the 1-year follow-up assessment (T2), the former in-and outpatients were contacted via mail. They were invited for a personal interview; otherwise, the interview was conducted via phone.
Relapse during the follow-up period was defined as any alcohol intake; continuous abstinence meant no reported alcohol intake during the assessment period. Abstinence after relapse was defined as no alcohol intake for more than a month (30 days) before the follow-up assessment.
In both groups, a number of self-rating instruments were employed, including the Barratt Impulsiveness Scale (BIS 11, German version), Beck's Depression Inventory (BDI), the State Trait Anxiety Inventory (STAI, German version), the Structured Clinical Interview for DSM Disorders (SCID) II interview for Axis II disorders (12 personality disorders, SCID-II-PQ self-rating questionnaires and a subsequent SCID-II interview of the positively endorsed items and specific personality disorder diagnosis), and the Obsessive Compulsive Drinking Scale (OCDS, German version). [23] [24] [25] [26] [27] [28] Data from the baseline assessment were included in the analysis.
Ethical standards
Written informed consent was obtained from all participants after research staff described the experimental procedures in detail and explained that they may withdraw from the study at any time they wished and without reason. In particular, patients were assured that withdrawal would have no influence on their further treatment. The study was approved by the ethical committee of the Ernst-Moritz-Arndt-University, Greifswald, Germany, and was in accordance to the guidelines laid down in the current version of the Declaration of Helsinki.
Statistical analysis
All analyses were conducted by Predictive Analytics Software (v18; SPSS Inc, Chicago IL). Patients were sub grouped according to in-and outpatient status and treatment completion versus noncompletion. To reveal potential predictors for noncompletion, comparisons between treatment completers versus noncompleters were performed using univariate Chi 2 statistics by Pearson (dichotomous and categorical data) and Student's t-test, if variables did not deviate from normal distribution. Alternatively, Mann-Whitney U test for ordinal data was employed. Deviation from normal distribution was computed using Kolmogorov-Smirnov nonparametrical test.
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All statistical tests were two-tailed. A P-value of less than 0.05 was considered to be statistically significant.
Finally, adjusted logistic regression analysis was used to evaluate how patients' characteristics influenced treatment completion after statistically controlling for setting (in-versus outpatients), gender, and age. Variables were included into the logistic regression equation if they significantly differentiated between treatment-completion groups for both settings in the univariate analyses.
Results
characteristics of in-and outpatients
No significant differences with respect to marital status across groups were found. However, participants in outpatient versus inpatient treatment were significantly more often employed (76.2% versus 44.6%, P , 0.001), had more days of abstinence before treatment (T-test: 9.69, P , 0.001) and a higher number of mental disorders (T-test: 4.80, P , 0.001). When the two inpatient facilities were compared, inpatients from Greifswald relative to those from Wilhelmsheim were significantly less often employed (1.6% versus 49.4%, P , 0.001), which was related to local differences in the employment market. Moreover, inpatients in Greifswald had a higher number of somatic (t-test: 8.08, P , 0.001) and mental health problems (t-test: 2.07, P , 0.05).
Other sample characteristics with respect to inpatient and outpatient status and treatment completion versus noncompletion are presented in Table 1 . A total of 31 inpatients (10.2%, 26 males, 5 females) and 15 outpatients (16.3%, 7 males, 8 females) did not complete treatment for any reason (treatment noncompleters). Compared with treatment completers, participants who did not complete treatment were significantly more often married but separated (inpatients), used alcohol more recently before admission (inpatients and outpatients), and had more mental health problems.
Outcome measures across groups after 12 months are also shown in Table 1 . In both inpatient and outpatient groups, treatment noncompleters had significantly higher relapse Notes: *P , 0.05; **P , 0.001. cluster a personality disorders (DSM iV): paranoid, schizotypal, or schizoid; cluster B personality disorders (DSM iV): histrionic, narcissistic, borderline, or antisocial; cluster c personality disorders (DSM iV): avoidant, dependent, obsessive, negativistic, or depressive. Abbreviation: SD, standard deviation.
rates than treatment completers. Furthermore, there were no significant associations between any previous (in-or outpatient) treatment and current treatment continuation.
Personality disorders
Differences in Diagnostic and Statistical Manual of Mental Disorders (DSM) IV personality disorders between in-and outpatients by treatment completion status are depicted in Table 2 . Among inpatients, treatment noncompleters had a greater number of personality disorders than completers (ie, paranoid, histrionic, narcissistic, and borderline personality disorders).
The number of and rate of any DSM IV Cluster B personality disorders (ie, borderline, narcissistic, antisocial, and histrionic) were significantly higher among treatment noncompleters than the rate among treatment completers (76.9% versus 27.8%) for inpatients; no such differences were observed for outpatients.
Other lifetime mental health problems
Rates of lifetime mental health problems are shown in Table 3 . Among inpatients, treatment noncompleters relative to completers were significantly more depressed, had a higher rate and number of suicide attempts, but there were no differences in these characteristics among outpatients by treatment completion status.
Dimensional characteristics
Intensity of self-reported depressive and anxious symptoms and craving at rehabilitation program admission did not differ across groups (Figure 1 ). However, among inpatients, treatment noncompleters had significantly higher scores of self-reported impulsive behavior compared to treatment completers.
Adjusted logistic regression analysis
The results of adjusted logistic regression analysis are reported in Table 4 . Variables with potential deviations from linearity were dichotomized using median split (including number of mental problems and days of alcohol consumption before admission). After controlling for treatment setting, age, and gender, we found that shorter duration of abstinence before treatment admission and a diagnosis of any Cluster B Axis II personality disorder significantly increased the odds of treatment discontinuation.
Discussion
The aim of this study was to identify potential risk factors for treatment noncompletion among patients in in-and outpatient alcohol-dependent rehabilitation programs. Previous studies on individuals with alcohol and drug use disorders found treatment noncompletion as one significant risk factor for later relapse and adverse outcomes. This study used several well-evaluated instruments to characterize in-and outpatients in postacute rehabilitation programs, including sociodemographics, personality disorders, mental disorders, and somatic problems. The rates of treatment noncompletion differed by treatment setting: 10.2% of inpatients did not complete treatment, compared to 16.1% of outpatients. In comparison, the rates of inpatient treatment noncompletion of 10%-15% in large samples of alcohol rehabilitation are similar to the rates in our sample. 4 However, data on treatment noncompletion in outpatient rehabilitation settings are limited. A recent study on treatment characteristics and outcomes among 275 participants with substance use disorders reported a therapy discontinuation rate of 25.8%, much higher than our outpatient rate and certainly exceeding the fraction of noncompleters in inpatient samples. 10 In our sample, comorbid mental and personality disorders may be of more importance among inpatients for treatment noncompletion. By comparison, outpatient's marital status (living alone or being separated) was of high significance for treatment completion. Familial and social factors have also been identified as significant predictors of outpatient treatment compliance in alcohol dependence treatment. 29 Thus, while recognition and treatment of comorbid mental disorders need to be considered for inpatients, outpatients submit your manuscript | www.dovepress.com Dovepress Dovepress may require more therapeutic support and help regarding their partnership or coping with living alone.
It is also remarkable that approximately 50% of individuals in both groups who did not complete treatment had a diagnosis of borderline personality disorder. This disorder is known to manifest clinical characteristics such as impulsivity, emotional instability, identity disorders, and other significant problems, which may interfere with complying with setting rules and therapeutic schedules. This finding is supported by the logistic regression analysis showing that any Cluster B personality disorder diagnosis had elevated odds of treatment discontinuation, across settings. Nevertheless, participants with a comorbid Cluster B Axis II disorder and alcohol dependence present a therapeutic challenge. Previous studies indicated that treatment response among these individuals is at best moderate. 30 Rehabilitation program settings would certainly profit from offering specific treatment to individuals with comorbid personality and alcohol use disorders, such as dialectical behavior therapy (DBT) and its modifications to reduce attrition in treatment and improve prognosis of these severely affected individuals. 31, 32 Therefore, future research may investigate whether treatment adherence would improve outcome in in-and outpatient participants with these modified DBT approaches. These DBT variations change the treatment focus to coping with abstinence and improvement of social factors. 32 In both in-and outpatient groups, more recent alcohol consumption was also significantly related to treatment noncompletion, which may reflect the inability to stay abstinent. Moreover, among inpatients, number of lifetime mental disorders and rate of suicide attempt history were significantly higher in noncompleters compared to completers. However, these factors did not remain significant in the adjusted logistic regression analysis and may be therefore of secondary relevance for treatment discontinuation. Thus, these individuals have extroverted personality problems and are less likely to stay abstinent, which characterize a group at risk for terminating treatment prematurely. In line with previous research, the 12-month followup relapse rate in our study is significantly higher among noncompleters in both in-and outpatients. Thus, treatment noncompleters in both settings have a significantly worse outcome and in follow-up assessments of more than 2 years. 29, 33 In comparison, previous research reported continuous abstinence rates 12 months after inpatient rehabilitation treatment to range between approximately 35% and 61% across studies and samples. 4, 33 Other data on outpatient rehabilitation treatment reported continuous abstinence rates at 1 year of between 20% and 78%. 9, 34 Thus, treatment discontinuation is considered one of the significant risk factors for relapse. Other characteristics such as psychopathology or dependence severity may interact together and result in a combined influence on alcohol relapses and worse outcome 1 year later, all of which might contribute to a more chronic course of alcohol dependence. 34 Our study had a number of limitations. The selection procedure of in-and outpatients was conducted before study initiation. Outpatients were assigned to treatment in accordance with health care providers' coverage criteria, had a stable residential situation, and a rather good level of social adjustment, as indicated by the fairly low unemployment rate. In comparison, the two inpatient samples, coming from different areas of Germany, had an elevated rate of unemployment, and mental and somatic impairment. Another limitation includes the sample size. The outpatient sample size was rather small; the inpatient group had a moderate sample size. Other potential characteristics that may influence treatment noncompletion such as ratings of motivation to change, treatment goals, alcohol related expectancies, and self-efficacy should be included in future studies. Finally, specific treatment approaches or settings that account for both alcohol use and extroverted personality disorders are worthy of research, as they may improve outcome and reduce treatment noncompletion.
In conclusion, treatment noncompletion is confirmed in the current sample of in-and outpatients to be a significant correlate for adverse outcome in rehabilitation of alcohol use disorders 12 months later. Factors significantly related to treatment noncompletion include less abstinence time before treatment admission and any diagnosis of a DSM IV Cluster B personality disorder. Recommendations for future treatment research include the establishment of specific therapy approaches addressing both alcohol use and personality disorders (eg, modified DBT). Future research should investigate the efficacy of these approaches in treating these comorbid individuals and include other clinically relevant variables, like locus of control or motivation, into their assessments and analyses. 
